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Reducing Cardiovascular Risk Factors in
Postmenopausal Women through a
Lifestyle Change Intervention
ROBERT A. CARELS, Ph.D., LYNN A. DARBY, Ph.D., HOLLY M. CACCIAPAGLIA, M.A.,
and OLIVIA M. DOUGLASS, B.S.

ABSTRACT
Background: The impact of a 6-month lifestyle change intervention on cardiovascular risk factors in obese, sedentary, postmenopausal women was examined. A secondary aim of this investigation was to determine whether the addition of self-control skills training to an empirically supported lifestyle change intervention would result in greater cardiovascular risk
reduction.
Methods: Forty-four women were randomly assigned to receive either a lifestyle change or
a lifestyle change with self-control skills intervention. Pretreatment and posttreatment weight
loss, body composition, physical activity, cardiorespiratory fitness, diet, blood pressure (BP),
blood lipids, and psychosocial functioning were assessed. Also, at 1-year posttreatment,
weight loss, body composition, self-reported physical activity, and psychosocial functioning
were assessed.
Results: The women significantly increased their physical activity (39.6%) and cardiorespiratory fitness (13.5%) and reduced their body weight (6.5%), fat mass (7.4%), body fat
(2.4%), BP (SBP 6.2%, DBP 9.2%), total cholesterol (7.4%), triglycerides (16.5%), and
low-density lipoprotein (LDL) cholesterol (9.1%) and improved their diet (p  0.05). At the 1year follow-up, women had regained approximately 63% of their posttreatment weight loss
(p  0.05), but had maintained their previous increases in physical activity. Additionally, there
were no significant changes in fat free mass, body fat, anxiety, or depression between the end
of treatment and 1-year posttreatment. The addition of self-control skills training did not significantly improve cardiovascular risk reduction.
Conclusions: Lifestyle change interventions may be an effective means for reducing cardiovascular risk in obese, sedentary, postmenopausal women. However, greater attention
should be devoted to the maintenance of these positive lifestyle changes.
INTRODUCTION

O

cost over $94
billion in estimated annual healthcare dollars. Women and older adults are among the most
sedentary and obese segments of the U.S. popuBESITY AND PHYSICAL INACTIVITY

lation.1 For most women, obesity peaks during
and after menopause in the fourth and fifth
decades of life (i.e., nearly one third are overweight, and another one third are obese).1
Being postmenopausal, obese, and sedentary
are independent risk factors for cardiovascular
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disease (CVD).1–4 Several research investigations
have suggested that as women enter menopause,
there is a marked increase in the prevalence of
atherosclerosis and clinical CVD, including a
greater likelihood of myocardial infarction (MI)
and all-cause mortality.4–6 In a population-based
study of 541 middle-aged women enrolled when
they were premenopausal and followed through
menopause (Healthy Women Study), weight gain
was significantly associated with increases in
blood pressure, total cholesterol, low-density
lipoprotein (LDL), triglycerides, and fasting insulin.6 Although both premenopausal and postmenopausal women tended to gain weight at a
similar rate, weight gain in postmenopausal women was related to increases in coronary heart
disease (CHD) risk factors (i.e., a significant decrease in high-density lipoprotein [HDL] and a
trend toward increased LDL). It is notable, however, that participants in the Healthy Women
Study who increased their physical activity during the 3-year interval had the smallest increases
in weight and tended to have the smallest decreases in total HDL.7 The changes in lipids due
to physical activity were largely independent of
changes in body weight, suggesting that physical
activity may mitigate the effects of aging and
weight gain on heart disease risk.
These findings suggest that weight gain during and after menopause may contribute more to
CVD than weight gain prior to menopause and
that weight loss and increased physical activity
may mitigate some of the CVD risk factors (i.e.,
high cholesterol, insulin resistance). Not surprisingly, a panel of experts convened through the
National Cholesterol Education Program (NCEP)
concluded that therapeutic lifestyle change, emphasizing increased physical activity, reduced intake of fat and cholesterol, and moderate weight
loss, is “the foundation of clinical primary prevention” of CVD.8 These conclusions regarding
lifestyle change may be significant in light of recent research suggesting that hormone therapy in
postmenopausal women does not reduce and
may increase the overall rate of CVD events.9
Consistent with the growing emphasis on therapeutic lifestyle change, the primary aim of this
investigation was to determine whether a 6month lifestyle change intervention could significantly improve the cardiovascular risk profile of
obese, sedentary, postmenopausal women. The
lifestyle change intervention in this investigation
encouraged gradual weight loss, increased phys-
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ical activity, and a progressive decrease in energy
and fat intake through self-selected, permanent,
lifestyle changes consistent with participant preferences. The women met weekly to learn about
nutrition and physical activity and were given instruction on a number of common behavioral
skills (e.g., stimulus control, goal setting). Although the women were given guidelines regarding adequate nutrition and physical activity,
they were not given prescriptions for nutritional,
weight loss, and physical activity goals but rather
were allowed to select goals consistent with their
preferences.
Weight loss and physical activity interventions
encouraging self-selected lifestyle change have
not typically been investigated with postmenopausal women. Prior research with postmenopausal women has commonly emphasized strict
dietary or exercise adherence via the provision of
prepackaged meals,10 nutritional supplements,11
scheduled exercise sessions,12 or regular meetings with a registered dietitian.12,13 Pharmacological weight loss interventions have also been
examined in postmenopausal women.14
Despite the potential health benefits of weight
loss and physical activity interventions, several
recent reviews have noted that these programs
are often plagued by poor compliance.15,16 Participants tend to have difficulties decreasing maladaptive behavior patterns (e.g., resisting late
night snacks) and maintaining adaptive behaviors (e.g., exercising regularly). In fact, self-control difficulties (e.g., inability to stick to a diet/exercise routine) are commonly cited by women as
among the greatest barriers to regular exercise
and dieting.17–19
Therefore, a secondary aim of this investigation was to determine whether the addition of
self-control skills training to an empirically supported lifestyle change intervention 20 would result in greater cardiovascular risk reduction. Although many weight loss and physical activity
programs emphasize some aspects of self-control,
such as self-monitoring, these interventions have
not attempted to systematically improve self-control. In this investigation, the self-control skills
training was designed to help participants to
maintain adaptive behaviors, override self-defeating impulses, and interrupt maladaptive behavior patterns.21 The present study examined
the effectiveness of both weight loss and physical activity interventions at reducing cardiovascular risk while also comparing the lifestyle
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change with the lifestyle change plus self-control
skills intervention on weight loss, body composition, physical activity and fitness, diet, blood
pressure (BP), and blood lipids. At 1 year posttreatment, weight, body composition, self-reported physical activity, and psychosocial functioning were assessed.

MATERIALS AND METHODS
Participants
Participants were 44 obese, sedentary, postmenopausal women randomly assigned to receive a lifestyle change intervention or lifestyle
change intervention plus self-control skills training. Participants were recruited through local advertisements (e.g., newspapers) and fliers (e.g.,
distributed at women’s health clinics, hospitals).
Women were included in the investigation if they
were (1) postmenopausal (no menstruation for
at least 12 months), (2) obese (body mass index
[BMI]  30 kg/m2), (3) sedentary (not participating in a program of physical conditioning two or
more times per week for at least 20 minutes per
session), (4) willing to accept random assignment,
(5) nonsmokers, (6) able to provide informed consent, and (7) received medical clearance from
their primary physician. Women were excluded
from participation if they had (1) past or current
CVD (e.g., MI, stroke) determined from medical
history, (2) surgical menopause within the previous 6 months, (3) musculoskeletal problems that
would prevent participation in moderate levels
of physical activity (e.g., self-reported osteoporosis), (4) a history of insulin-dependent diabetes
(self-reported), (5) resting BP 160/100 mm Hg
(assessed during screening), (6) potential problems complying with the assessment and intervention procedures, or (7) a life-limiting or
complicated illness, including cancer, renal dysfunction, hepatic dysfunction, or dementia. These
inclusion/exclusion criteria are consistent with
prior weight loss and physical activity research
conducted with older adults and postmenopausal women 12,22,23 and are in accordance with
American College of Sports Medicine (ACSM)
recommendations.24

Study design
Prior to taking part in this investigation, participants were randomly assigned to receive a

lifestyle change intervention or lifestyle change
intervention plus self-control skills training. At
baseline, participants completed assessments of
body composition, physical activity, cardiorespiratory fitness, BP, blood lipids, fasting glucose,
psychological functioning, and self-control. All
assessments were again obtained at the conclusion of the 6-month intervention. During the intervention, participants made daily recordings of
their calories expended from activity and the duration of planned exercise. Weight, body composition, self-reported physical activity, self-control,
depression, and anxiety were assessed at 1 year
posttreatment. A clinical health psychologist and
a graduate student in clinical psychology administered the weekly sessions in small groups (7–12
women). Women in the lifestyle change intervention met weekly for 60–75-minute sessions,
and women in the lifestyle change plus self-control skills intervention met for 90–120 minutes.
Participants were weighed weekly at the end of
each session.

Interventions
Lifestyle change intervention. The 24-session
lifestyle change intervention was based on the
LEARN Program.20 The LEARN Program is a
comprehensive, empirically supported lifestyle
change approach to weight management and
physical activity 25,26 and has five essential components: lifestyle, exercise, attitudes, relationships, and nutrition. Primary goals of the intervention are to achieve gradual weight loss,
increase physical activity, and progressively decrease energy and fat intake through permanent
lifestyle changes. The program emphasizes (1)
self-monitoring of eating behavior, (2) controlling
stimuli associated with eating, (3) physical activity, (4) nutrition education, (5) modifying self-defeating thoughts and negative emotions associated with dieting and body image, (6) setting
realistic goals, (7) relationships, and (8) relapse
prevention and weight maintenance. Additional
information on the LEARN program can be found
at the website www.thelifestylecompany.com. Group
meetings were cancelled 1 week during the intervention because of severe weather conditions.
Self-control skills training. The self-control skills
training was designed to be administered with
the lifestyle change intervention to half of the
participants. The self-control intervention was a
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combination of didactic instruction, individual
activities, and weekly out-of-class assignments.
Based on Baumeister’s self-control theory,21,27
there were four broad aims of the intervention.
First, the program was designed to strengthen
self-control capacity (i.e., resist maladaptive behaviors; maintain adaptive behaviors). An emphasis was placed on increasing effective selfmonitoring and developing consistent goals for
weight loss and physical activity. The intervention emphasized the regular practice of techniques designed to increase focus, concentration,
and self-control, such as meditation and progressive muscle relaxation.28–31 Second, the program
encouraged participants to reduce or eliminate
factors that contribute to fatigue and self-control
depletion throughout their daily lives. Participants learned how negative moods, circumstances that lower self-esteem, multitasking and
extended decision making, fatigue, loneliness,
and social rejection can diminish self-control
strength.21,27 Third, the program taught participants coping skills for overcoming moments of
low self-control, such as “transcending” the moment and “forcing” rationality during moments
of craving or temptation.21,32 Finally, the participants learned how to identify and modify inappropriate or unproductive attempts at self-control.21 Additional information on the self-control
skills training intervention, including the selfcontrol skills training manual, is available from
the first author upon request. Again, group sessions were cancelled 1 week during the intervention because of severe weather.

Measures
Cardiorespiratory fitness. To determine functional capacity or maximal oxygen uptake (VO2
max), each participant completed a submaximal
graded exercise test33 using the modified Balke
protocol walking on a treadmill.34 Expired air
was collected and analyzed in a metabolic cart to
determine VE, VO2, VCO2, and RER. Heart rate via
a 12-lead ECG was recorded at the end of each
stage. The test was discontinued if any test termination criteria, as described by ACSM, were
present during the test.33 Functional capacity was
predicted from the regression equation for the relationship between submaximal VO2 and heart
rate at two or more submaximal workload tests.33
Although some error is introduced because this
is an extrapolation of submaximal data, the util-
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ity of this measure is in its use for monitoring
training changes over time. Participants were
tested at pretreatment and posttreatment intervals. As a safety precaution, exercise testing was
not performed on 10 women who at baseline had
impaired fasting blood glucose (110 mg/dl).
The test was terminated for 2 women after abnormal ECG patterns were observed, and 2 women requested stopping the graded exercise test
prior to reaching their target heart rate because
of fatigue or discomfort. Data were not available
from 2 women because of equipment malfunction.
Physical activity questionnaire. To assess leisure
time physical activity, each participant completed
the Paffenbarger Physical Activity Questionnaire
at pretreatment, posttreatment, and the 1-year
posttreatment follow-up.35 This questionnaire
has been used in numerous research investigations, including investigations with postmenopausal women.36
Caltrac accelerometer and physical activity logs.
An assessment of weekly exercise participation
was determined for all participants. Caltrac accelerometers (Torrance, CA) were used to measure kilocalories expended from daily physical
activity. The Caltrac assesses vertical acceleration
and converts the measurement into caloric expenditure.37 Each participant was taught how to
wear and operate the device. Participants recorded
total calories from activity readings in a daily activity diary. Although Caltrac accelerometers38,39
have been shown to overestimate the absolute energy cost (i.e., measured VO2) of selected activities, these devices can be used to monitor changes
in physical activity. Participants also recorded the
type and duration of daily planned exercise.
Weekly estimates of the total time spent in
planned exercise were derived.
Body weight and body composition. Body weight
was measured using a digital scale (BF-350e,
Tanita, Arlington Heights, IL) to the closest 0.1
pound, and height was measured in inches to the
closest 0.5 inch using a standard balance beam
scale height rod. BMI was calculated as kg/m2.
Body fat, fat free mass, and fat mass estimates
were obtained using leg-to-leg bioelectrical impedance (BF-350e). Leg-to-leg bioelectrical impedance analysis correlates highly with body
composition estimates using the underwater
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weighing method in obese women 40 and the dual
energy x-ray absorptiometry (DEXA) method in
elderly participants.41 All height, weight, and
body fat assessments were performed in the same
laboratory, at ambient temperature, at approximately the same time each day for pretreatment,
posttreatment, and 1-year posttreatment assessments.
Dietary assessment. To obtain an independent
assessment of dietary content, participants recorded all food intake over 4 days (2 weekdays,
2 weekend days) at baseline and posttreatment.
Research suggests that 4-day food diaries can
provide reliable group estimates of habitual energy intake.42–44 Oral and written instructions on
food measurement estimation were provided to
participants. Estimates for total calories, calories
from fat, saturated fat, carbohydrates, and protein, cholesterol, sodium, and fiber were derived
using Nutribase 2001 Professional Nutrition software (Phoenix, AZ). Nutribase 2001 contains the
complete contents of the USDA Nutrient Database for Standard Reference, Release 13.
Blood pressure. BP measurements were obtained
by a trained technician with a sphygmomanometer (Baum BF0600, desk model; Copiague, NY)
standardized for cuff size and position. BP was
measured in the nondominant arm while in the sitting position. Three successive measurements
were taken at 2-minute intervals after an initial
resting period of 10 minutes. The three measurements were averaged. A similar method for obtaining clinic BP has been used reliably in prior intervention research with hypertensive patients.45
Blood lipids and glucose. Blood samples were obtained between 7 and 9 AM following a 14-hour
fast. Levels of total serum cholesterol, total HDL
cholesterol, total LDL cholesterol, triglycerides,
and blood glucose were assessed using the Cholestech LDX lipid analyzer (Cholestech Corporation, Hayward, CA). The Cholestech LDX measures total cholesterol, triglycerides, and HDL
cholesterol in fingerstick blood after passing plasma
to enzymatic, colorimetric reaction pads.46,47 LDL
cholesterol is determined using the Friedewald
equation:
total LDL  cholesterol (TC)  HDL
 triglycerides
5

Lipids were analyzed in accordance with the analytical guidelines of the NCEP48 and the standards of the Centers for Disease Control and Prevention (CDC) at a facility currently certified
through the Wisconsin State Laboratory Proficiency Program.
Psychological functioning and self-control. Some
studies suggest that weight loss and physical activity are associated with changes in psychosocial
functioning.49–51 Similarly, poor self-control may
contribute to a number of health behavior difficulties.21 Based on these findings, anxiety, depression, and level of self-control were assessed.
Instruments were selected based on several considerations: (1) their utilization in prior research
in physical activity and weight loss, (2) their
established validity and reliability, and (3) their
sensitivity to change in response to the interventions. The Beck Depression Inventory (BDI),52,53
the Spielberger Trait Anxiety Inventory,54 and the
Self-Regulation Strength Questionnaire55 were
used to assess depression, anxiety, and self-control, respectively.

Data analysis
Baseline differences between the treatment
groups were assessed using one-way analyses of
variance (ANOVA) for continuous variables and
chi-square tests for categorical variables. Pretreatment and posttreatment effects were evaluated using two-way repeated-measures ANOVA,
with treatment group (i.e., lifestyle change vs.
lifestyle change plus self-control skills) as the between-group factor. Weight loss, body composition, physical activity, cardiorespiratory fitness,
diet, BP, blood lipids, and glucose variables
were used as dependent measures. Average daily
energy expenditure and weekly planned exercise (from the physical activity logs) were evaluated using separate 2  3 repeated-measures
ANOVA, with treatment group (i.e., lifestyle
change vs. lifestyle change plus self-control skills)
as the between group factor and mean daily energy expenditure and mean weekly planned exercise (i.e., during the first 8 weeks, middle 8
weeks, and final 8 weeks of intervention) as the
within group factors. Multiple regression analyses were used to examine the influence of selfcontrol, treatment group, and the self-control by
treatment interaction on all dependent measures.
Finally, because 4 participants were lost at follow-
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up, two-way repeated-measures ANOVA, with
treatment group (i.e., lifestyle change vs. lifestyle
change plus self-control skills) as the betweengroup factor, was repeated to evaluate the 1-year
posttreatment effects. Weight, body composition,
self-reported physical activity, self-control, depression, and anxiety were used as dependent
measures.
TABLE 1.

DEMOGRAPHIC

AND

RESULTS
Background characteristics and adherence
There were no statistically significant differences between the lifestyle change and lifestyle
change plus self-control skills groups on the demographic or baseline characteristics (Table 1). Of
the 44 participants, 37 (84.1%) completed the

BASELINE CHARACTERISTICS

Demographics
Participants (n)
Income $30,000
College degree
Working full/part time
Medications
Blood pressure medication
Cholesterol medication
Hormone replacement
Age, years
Physical activity and fitness
VO2max (ml/kg)
Treadmill time (seconds)
Leisure time physical activity
Weight and body composition
Weight (kg)
Fat free mass (kg)
Fat mass (kg)
BMI (kg/m2)
Fat (impedance)
Diet
Daily kilocalories
% daily intake carbohydrates
% daily intake protein
% daily intake fat
% daily intake saturated fat
Daily cholesterol intake (mg)
Daily sodium intake (mg)
Daily fiber intake (g)
Blood pressure
Diastolic blood pressure
(mm Hg)
Systolic blood pressure
(mm Hg)
Blood lipids and glucose
Total cholesterol (mg/dl)
LDL (mg/dl)
HDL (mg/dl)
TC/HDL ratio
Triglycerides (mg/dl)
Glucose (mg/dl)
Psychological functioning
Anxiety
Depression
Self-control

PARTICIPANTS

Lifestyle 
self-control

Lifestyle
Characteristics

OF

Total

n

%

n

%

n

%

21
10
8
14

47.6
38.1
66.6

23
5
12
19

21.7
52.2
82.6

44
15
20
33

33.3
44.5
73.3

5
1
12

23.8
4.8
57.1

3
1
9

13.0
4.3
39.1

8
2
25

18.2
4.5
47.7

M
55.1

SD
8.3

M
54.3

SD
7.8

M
54.7

SD
7.9

20.3
336
903.0

5.7
246
850

22.5
405
883

4.5
185
1360

21.3
369
893

5.2
218
1127

100.3
51.8
48.5
37.8
47.0

15.6
4.3
12.3
5.9
5.4

92.8
49.2
43.6
35.1
45.5

15.8
4.3
12.3
5.0
5.8

96.4
50.6
45.8
36.4
46.2

16.0
4.5
12.3
5.5
5.6

1915
46.9
13.9
36.4
10.5
300
3412
13.3

438
9.9
5.2
8.2
3.1
151
1064
5.9

1927
49.5
14.9
36.5
10.2
213
3710
13.5

531
7.3
2.2
6.0
5.3
136
1354
5.1

1921
48.2
15.9
36.5
10.4
254
3568
13.4

483
8.7
4.0
7.0
4.4
148
1219
5.4

82.9

8.0

83.7

6.4

83.3

7.1

124.6

12.3

130.8

11.5

127.8

12.2

226.1
134.2
56.8
4.2
184.7
108.2

30.2
35.7
12.3
1.3
136.3
21.9

223.1
124.9
53.8
4.3
202.6
105.8

51.8
36.7
14.6
1.5
97.6
23.8

224.5
129.4
55.2
4.3
194.0
106.9

42.7
36.0
13.5
1.4
116.5
22.7

39.6
9.3
81.6

10.9
9.3
20.8

38.9
7.3
85.3

10.3
5.9
12.4

39.2
8.3
86.4

10.4
7.8
16.8
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study. Eighteen (85.7%) of the 21 participants in
the lifestyle change group completed the program,
and 19 (82.6%) of the 23 participants in the lifestyle
change plus self-control group completed the program. Excluding dropouts, participants in the
lifestyle change group attended an average of 18.7
(81.4%) sessions, and participants in the lifestyle
change plus self-control group attended an average of 19.4 (84.4%) sessions. There were no significant differences on demographics or baseline
characteristics between participants who completed the program and those who did not.

Changes in cardiorespiratory fitness
and physical activity
There were significant pretreatment and posttreatment differences in maximal oxygen consumption and treadmill time (Table 2). Average
increase in maximal oxygen consumption across
groups was 2.74 ml1.min1.kg, F(1,21)  12.60,
p  0.05, and the average increase in treadmill
time was 2:26 minutes, F(1, 21)  20.92, p  0.05.

TABLE 2.

PRETREATMENT–POSTTREATMENT CHANGES

IN

There were no significant differences between
groups on maximal oxygen consumption or
treadmill time.
There were significant pretreatment and
posttreatment differences in weekly leisure time
physical activity (i.e., Paffenbarger Physical Activity Questionnaire) (Table 2). Average weekly
kilocalorie expenditure from exercise increased
across groups by 416 kilocalories per week, F(1,
34)  4.60 p  0.05. There were no significant differences between groups for leisure time physical activity.
Data from the daily physical activity diaries
were computed to indicate (1) the calories expended in response to daily physical activity
and (2) the weekly duration of time spent in
planned exercise. Caltrac accelerometers worn
daily throughout the intervention measured the
number of kilocalories expended in response to
physical activity throughout the day. Daily averages across the entire program were divided into
three discrete time periods: first 8 weeks, middle
8 weeks, final 8 weeks. There were significant dif-

PHYSICAL

AND

PSYCHOSOCIAL OUTCOMES

Pretreatment
Mean (SD)

Posttreatment
Mean (SD)

Pretreatment
Mean (SD)

Posttreatment
Mean (SD)

Overall %
change

18.6 (2.8)
264 (114)
1007 (892)

21.1 (4.8)
341 (147)
1433 (1047)

23.2 (4.6)
461 (158)
729 (724)

26.2 (4.7)
676 (234)
1030 (632)

13.5*
40.1*
39.6*

100.5
51.7
47.2
37.7
47.2

(15.4)
(4.5)
(11.8)
(5.4)
(5.0)

93.5
50.0
43.4
35.0
45.7

(17.0)
(5.4)
(12.4)
(5.9)
(6.3)

89.2
48.2
38.8
34.2
44.4

(13.2)
(3.6)
(10.0)
(4.2)
(4.2)

83.8
47.1
36.3
32.2
43.4

(14.4)
(3.8)
(11.4)
(4.7)
(5.9)

6.5*
2.8*
7.4*
6.2*
2.4*

125.9
83.5
228.4
136.3
184.4
55.3
4.3
108.9

(13.3)
(8.5)
(37.6)
(40.8)
(107.7)
(13.1)
(1.3)
(22.9)

119.2
74.4
210.7
122.9
155.9
56.4
3.9
102.2

(10.2)
(18.7)
(27.9)
(29.8)
(66.5)
(14.9)
(1.4)
(14.3)

130.7
83.8
216.8
123.7
194.3
54.7
4.2
108.5

(12.2)
(6.9)
(55.4)
(44.3)
(103.9)
(15.7)
(1.1)
(26.5)

120.4
77.1
204.9
115.7
167.6
53.8
4.0
109.6

(10.9)
(6.5)
(45.5)
(35.6)
(102.3)
(13.1)
(1.3)
(24.6)

6.2*
9.2*
7.4*
9.1*
16.5*
0.7
6.9
1.8*

9.1 (10.0)
38.4 (10.9)
83.6 (11.8)

*p  0.05 (pretreatment vs. posttreatment).
lower score indicates greater self-control.

aA

TREATMENT GROUP

Lifestyle change  self-control

Lifestyle change

Physical activity and fitness
Maximal oxygen consumption (ml/kg)
Treadmill time (seconds)
Weekly leisure physical activity time
(kcal)
Weight loss and body composition
Weight (kg)
Fat free mass (kg)
Fat mass (kg)
BMI
Body fat percentage (bioelectrical
impedance)
Blood pressure and lipids
Systolic blood pressure (mm Hg)
Diastolic blood pressure (mm Hg)
Total cholesterol (mg/dl)
LDL (mg/dl)
Triglycerides (mg/dl)
HDL (mg/dl)
TC/HDL ratio
Fasting blood glucose (mg/dl)
Psychological functioning
Depression
Anxiety
Self-controla

BY

7.2 (9.2)
35.0 (10.0)
80.9 (15.4)

7.3 (5.9)
39.0 (10.9)
87.4 (21.1)

6.0 (5.3)
36.8 (10.4)
83.1 (23.8)

20.5*
8.2*
5.1*

4980_e09_p412-426

5/12/04

8:58 AM

Page 419

POSTMENOPAUSAL WOMEN AND LIFESTYLE CHANGE

ferences among the three time periods, F(2,34) 
7.95, p  0.05 (Fig. 1). Pair-sample t tests indicated
that daily calories expended from physical activity decreased significantly t(37)  3.124, p 
0.05, between the first 8 weeks and the middle 8
weeks of the program and then showed a nonsignificant change between the middle 8 weeks
and the final 8 weeks of the program (Fig. 1). The
mean (SD) daily calories expended through physical activity were 510 (144.5) during first 8 weeks,
453.9 (148.5) during the middle 8 weeks, and 445
(142.0) during the final 8 weeks.
Participants exhibited a similar pattern for the
time spent in planned exercise. Once again, there
were significant differences among the three time
periods, F(2,34)  6.65, p  .05 (Fig. 1). Paired
t tests showed that the time spent in weekly
planned exercise decreased significantly t(37) 
3.545, p  0.05, between the first and the middle 8 weeks of the program and then showed a
nonsignificant change between the middle and final 8 weeks of the program. The mean (SD) time
spent in planned exercise was 195 (128.3) minutes
per week during the first 8 weeks, 143 (120.9) during the middle 8 weeks, and 134 (111.2) during
the final 8 weeks (Fig. 1). There were no significant differences between groups in daily calorie
expenditure from physical activity or in the duration of time spent in planned exercise.
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Changes in body weight and body composition
There were significant differences from pretreatment to posttreatment in body weight, fat
mass, fat free mass, BMI, and percent body fat
(Table 2). The average weight loss was 6.2 kg, F(1,
35)  77.55, p  0.05; fat free mass decreased by
1.4 kg, F(1,35)  72.8, p  0.05; fat mass decreased
by 3.6 kg, F(1,35)  22.81, p  0.05; BMI decreased by 2.34 kg/m2, F(1,35)  72.8, p  0.05;
and average body fat decreased by 2.4%, F(1,
34)  5.44, p  0.05. There were no significant differences between groups on weight loss or body
composition.

Changes in dietary intake
There were significant pretreatment to posttreatment differences on a number of dietary variables (Table 3). Average daily caloric intake decreased 472 calories, F(1, 34)  45.06, p  0.05.
The percentage of daily energy derived from carbohydrates increased by 5.0%, F(1, 34)  10.47,
p  0.05, and the percentage of energy derived
from protein increased by 1.3%, F(1, 34)  4.08,
p  0.051. The percentage of energy derived from
fat and saturated fat decreased by 5.4%, F(1, 34) 
18.06, p  0.05, and 2.7%, F(1, 34)  15.57, p 
0.05, respectively.
There were significant differences between
pretreatment and posttreatment in average daily
cholesterol and sodium intake (Table 3). Average
daily cholesterol intake was reduced by 60
mg, F(1, 34)  7.36, p  0.05, and average daily
sodium intake was reduced by 825 mg, F(1, 34) 
11.15, p  0.05. There were no significant pretreatment and posttreatment differences in average daily fiber intake or any between-treatment
group differences on any dietary variables.

Changes in BP, blood lipids, and glucose

200

*

0
First 8

Middle 8

Final 8

FIG. 1. Changes in physical activity and exercise
throughout treatment. Diamonds, calories from Caltract
accelerometers (daily); squares, exericse in minutes per
week. *p  0.05, first 8 weeks vs. middle 8 weeks.

There were significant differences between
pretreatment and posttreatment diastolic and
systolic BP (Table 2). The average decrease in systolic BP across groups was 8.0 mm Hg, F(1,34) 
31.43 p  0.05, and the average decrease in diastolic BP across groups was 7.9 mm Hg, F(1, 34) 
10.63 p  0.05. There were no significant differences between treatment groups in diastolic or
systolic BP.
There were significant differences between
pretreatment and posttreatment total cholesterol,
LDL cholesterol, and triglycerides (Table 2). The
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TABLE 3.

PRETREATMENT

AND

POSTTREATMENT CHANGES
Lifestyle change

Pretreatment
Mean (SD)
Daily caloric intake
Daily cholesterol intake (mg)
Daily sodium intake (mg)
Daily fiber intake (g)
% daily calories from carbohydrates
% daily calories from protein
% daily calories from fat
% daily calories from saturated fat

1955
293
3517
13.5
47.2
16.9
36.2
10.2

Posttreatment
Mean (SD)

(440)
(139.9)
(1050)
(6.1)
(10.2)
(5.2)
(8.6)
(3.3)

1403
195
2707
11.4
53.3
17.1
30.7
7.5

(290)
(75.2)
(729)
(5.4)
(7.1)
(2.6)
(6.0)
(1.8)

IN

DIET

BY

TREATMENT GROUP

Lifestyle change  self-control
Pretreatment
Mean (SD)

Posttreatment
Mean (SD)

1848
193
3700
13.2
50.5
14.6
35.9
10.0

1457
170
2860
12.4
54.3
17.1
30.8
7.2

(438)
(86.1)
(1407)
(5.4)
(7.3)
(2.1)
(6.2)
(5.7)

(374)
(101.8)
(1017)
(4.5)
(8.6)
(4.6)
(5.1)
(2.4)

Overall %
change
24.9*
24.6*
23.5*
11.2
9.6*
8.9*
14.1*
26.7*

*p  0.05 (pretreatment vs. posttreatment).

average decrease was 14.8 mg/dl for total cholesterol, F(1, 34)  6.74 p  0.05; 10.6 mg/dl
for LDL, F(1, 34)  4.24 p  0.05; and 27.6 mg/dl
for triglycerides, F(1, 33)  6.64 p  0.05. The
TC/HDL ratio decrease approached signficance,
F(1, 34)  3.80, p  0.06. Postintervention HDL
and fasting blood glucose were unchanged. There
were no significant differences between groups
on any lipid measures.

Changes in self-control, depression, and anxiety
There were significant pretreatment to posttreatment differences in self-control, depression,
and trait anxiety (Table 2). On average, participants were less depressed F(1, 32)  7.69, p 
0.05, and less anxious, F(1, 34)  10.21, p  0.05,
and reported greater self-control F(1,35)  4.40,
p  0.05 at the posttreatment assessment. There
were no significant differences between groups
on anxiety, depression, and self-control.

Self-control, treatment group, and health outcome
As previously noted, no significant differences
were observed between treatment groups on any
health outcomes. Therefore, exploratory multiple
regression analyses were conducted to examine
whether the pretreatment level of self-control influenced the effectiveness of the self-control skills
treatment on health outcomes. Pretreatment level
of self-control, treatment condition, and the selfcontrol by treatment condition interaction were
regressed with all health outcomes. There was a
significant self-control by treatment interaction
for exercise time on the treadmill from pretreatment to posttreatment, p  0.05. Participants in
the self-control group who exhibited lower pre-

treatment self-control exhibited the greatest increase in exercise time. There was a significant
main effect for a higher pretreatment level of selfcontrol predicting pretreatment to posttreatment
reduction in triglycerides, p  0.05. Participants
who exhibited lower pretreatment self-control
tended to exhibit greater reductions in triglycerides over the course of the intervention. No
other significant associations for self-control or
the self-control by treatment interaction were observed on any variables.

One-year post-treatment
Of the 37 participants completing the intervention, 33 (91.9 %) completed the 1-year followup. Weight, body composition, self-reported
physical activity, self-control, depression, and
anxiety were collected at 1 year posttreatment.
There were no significant differences between
groups on any variables. There were significant
within-subject effects for body weight, F(1, 31) 
43.72, p  0.05; BMI, F(1, 31)  45.12, p  0.05; fat
free mass, F(1,31)  11.8, p  0.05; fat mass,
F(1,31)  14.8, p  0.05; percent body fat, F(1,
31)  7.42, p  0.05; self-reported physical activity, F(1, 31)  5.76, p  0.05; anxiety, F(1, 31) 
7.62, p  0.05; self-control, F(1, 31)  4.51, p 
0.05, and depression, F(1, 31)  3.45, p  0.05
(Table 4). From the end of the intervention to 1year posttreatment, pair-sample t tests indicated
that total body weight, t(33)  6.00, p  0.05;
fat mass, t(33)  3.41, p  0.05; and BMI, t(33) 
6.12, p  0.05, increased, and self-control significantly decreased, t(33)  3.15, p  0.05. Between
the end of the intervention and 1-year posttreatment, there was no significant change in self-re-

4980_e09_p412-426

5/12/04

8:58 AM

Page 421

421

POSTMENOPAUSAL WOMEN AND LIFESTYLE CHANGE
TABLE 4.

CHANGES IN BODY COMPOSITION, PHYSICAL, AND PSYCHOSOCIAL OUTCOMES FROM PRETREATMENT
TO 1-YEAR FOLLOW-UP AND POSTTREATMENT TO 1-YEAR FOLLOW-UP (n  33)
1 year

Weight and body composition
Weight (kg)
BMI (kg/m2)
Fat free mass (kg)
Fat mass (kg)
% Fat (impedance)
Physical activity and fitness
Leisure time physical activity
Psychological functioning
Anxiety
Depression
Self-control
aPercentage

bPercentage

Pretreatment to 1 year

M

SD

91.1
34.5
50.6
40.8
43.5

18.4
6.1
6.3
13.9
5.9

1116
33.8
5.8
84.3

1099
10.2
6.1
12.6

M
2.5
1.0
0.8
1.7
0.4
331
0.2
1.6
1.7

SD

%a

4.8
1.8
2.8
4.2
2.4

37
38
57
47
18

910.8

59

0.4
4.3
10.1

67
96
24

Posttreatment to 1 year
M
4.2
1.6
2.2
1.9
1.9
147
0.1
0.1
5.3

%b

SD
4.0
1.5
2.8
3.1
3.0

63
62
157
53
82

824.3

31

0.3
4.3
9.5

33
4
76

of baseline to posttreatment change in each outcome variable at year 1 that was maintained.
of baseline to posttreatment change in each outcome variable at year 1 that was not maintained.

ported physical activity, fat free mass, body fat,
anxiety, or depression.
Also, at the 1-year follow-up, paired t tests indicated that compared with pretreatment values,
total body weight, t(33)  2.96, p  0.05; BMI,
t(33)  5.77, p  0.05; body fat, t(33)  3.08, p 
0.05; fat mass, t(33)  2.26, p  0.05; fat free mass,
t(33)  3.17, p  0.05; anxiety, t(33)  3.43, p 
0.05; and depression, t(33)  2.10, p  0.05, remained significantly lower, whereas self-reported physical activity, t(33)  2.09, p  0.05, remained significantly higher.

DISCUSSION
The primary aim of this investigation was to
determine whether a 6-month lifestyle change intervention would significantly improve the cardiovascular risk profile of obese, sedentary,
postmenopausal women. The women in this investigation exhibited significant improvements in
weight loss, body composition, physical activity,
cardiorespiratory fitness, diet, psychological
functioning, self-control, BP, and blood lipids. For
example, the women increased their kilocalorie
expenditure from leisure time physical activity
from 800 to 1220 kilocalories per week (42% increase) by the end of the intervention, with the
majority of the women exceeding 1000 kilocalories per week. At 1-year posttreatment, women
reported expending approximately 1100 kilocalories per week in physical activity. The 1000

kilocalorie level of physical activity may be clinically significant, given that the ACSM’s minimum recommendation for physical activity (30
minutes of moderate intensity physical activity
on 5 or more days each week) is equivalent to approximately 1000 kilocalories per week (for a 75kg individual).
The 14% improvement in VO2 max by the women in this intervention is comparable to the
improvements observed in cardiorespiratory exercise programs with older adults and postmenopausal women. A meta-analysis of physical
training on the functional capacity of older adults
reported a 16.5% increase in VO2max across all
studies,56 and two investigations with postmenopausal women reported a 16% increase in
VO2 max following 12 weeks of cardiorespiratory
exercise.57,58
Despite the pretreatment to posttreatment
improvements in cardiorespiratory fitness and
physical activity (i.e., Paffenbarger), information
recorded in the women’s exercise diaries indicated a significant reduction over the course of
the intervention in energy expended from physical activity and in the amount of time spent participating in planned exercise. However, the
significant reductions in planned exercise and energy expended from physical activity occurred
early in the intervention and were followed by
nonsignificant changes in physical activity during the last 4 months of the program. Although
the women in this investigation were not provided with an exercise prescription, we expected
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to see an increase in the duration and intensity of
exercise throughout the 6-month intervention as
the women became more physically fit. Although
postintervention declines are commonly observed, we were surprised to see a decline in
energy expended from physical activity and
planned exercise during the intervention. Although research has shown that endurance training in older adults can cause compensatory declines in energy expended during the remainder
of the day (i.e., secondary to fatigue),59 the women in this investigation reported declines in
both planned exercise and energy expenditure,
suggesting, in part, some noncompensatory declines in energy expenditure. It is possible that
the novelty of the new program began to wane
after the first couple of months of exercising.
However, the reductions reached a plateau after
approximately 3–4 months and remained at a
consistent level for the rest of the intervention.
Overall, the increases in leisure time exercise
and cardiorespiratory fitness were quite promising, and declines observed in the physical activity diaries appeared to level off before the end of
the intervention. These findings are encouraging
in light of research suggesting that lifestyle
change programs have fewer postintervention
declines in physical activity and cardiorespiratory fitness than structured exercise programs.
22,60 Therefore, lifestyle change programs not only
offer the potential for significantly improved aerobic fitness but also provide a viable physical activity alternative for people who lack access to
exercise facilities or who cannot participate in
vigorous exercise because of physical limitations.
Most American women do not eat a balanced
diet.61 For example, it is estimated that only 1 in
4 women consume the recommended level of fat
(30% of total daily kilocalories).62 This intervention encouraged participants to make dietary
modifications consistent with the recommendations from a number of health organizations,
including the Dietary Guidelines for Healthy
American Adults from the American Heart Association (AHA).63 The women in this investigation reduced their total daily calorie consumption
by 26%, increased their percentage of energy derived from carbohydrates from 49% to 54%, decreased the percentage of energy derived from fat
from 36% to 30%, and decreased the percentage
of energy derived from saturated fat from 10% to
7%. Additionally, the women reduced their daily
cholesterol and sodium consumption by 25%

CARELS ET AL.

and 23%, respectively. Although different dietary
recording modalities used in prior investigations
with postmenopausal women make direct comparisons difficult, the nutritional changes observed in this investigation are consistent with
programs emphasizing dietary changes in accordance with the AHA guidelines.10,11 These findings may be clinically significant, given research
indicating that dietary cholesterol and saturated
fat intake can increase LDL cholesterol 64,65 and
CHD61,66 and that excess dietary sodium may increase BP in some adults.67
Consistent with the physical activity and dietary changes made by the women in this investigation, they lost on average 6.2 kg (7% of their
total body weight). This level of weight loss is
somewhat lower than reported weight losses
from other behavioral programs of comparable
length (9.7 kg over 26 weeks of treatment).68
However, the postmenopausal women in this investigation were, on average, in their fifth decade
of life, and research indicates that age-related declines in fat free mass can contribute to a lower
resting metabolic rate in older adults.69 A lower
resting metabolic rate is likely to make weight
loss more difficult. The weight loss in this investigation was comparable to that of other interventions with postmenopausal women.70
The women in this investigation significantly
lowered their total cholesterol (14.8 mg/dl), LDL
cholesterol (10.6 mg/dl), and triglycerides (27.6
mg/dl). Prior research suggests that every 1% reduction in total cholesterol and LDL may reduce
the risk of coronary disease by 1.7%.71 Thus, the
postmenopausal women in this investigation
may have reduced their CVD risk by approximately 11%. HDL cholesterol was unchanged
from preintervention levels. Considerable pretreatment to posttreatment variability in HDL
levels has been reported in past investigations.11,14,23 These disparate findings are likely
secondary to the varying levels of dietary change,
exercise, and weight loss in these investigations.
For example, under some circumstances, exercise
may positively influence HDL cholesterol, whereas under other circumstances, exercise may have
no effect on HDL.72,73 It appears that greater exercise intensity (80% predicted maximum heart
rate [HR]) is necessary to produce improvements
in HDL,74 particularly in middle-aged women.75,76
Similarly, a meta-analysis of the effects of weight
reduction on blood lipids demonstrated that active weight loss is commonly associated with de-
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creases in HDL, whereas maintaining a stabilized
but reduced weight is associated with increases
in HDL cholesterol.77 Therefore, it is plausible
that the HDL-enhancing effect of exercise may
have been offset by the HDL-reducing effect of
active weight loss in this study.
The women significantly lowered their BP by
8 mm Hg for systolic BP and by 7 mm Hg for
diastolic BP. Research generally suggests that
greater BMI is associated with higher BP78 78 and
that weight reduction may significantly reduce
BP in overweight or obese individuals with high
normal BP or hypertension.45,79 For example, in
a study with middle-aged hypertensive women
who lost on average 7.7 kg, each kilogram of
weight loss was associated with approximately a
1-mm Hg drop in BP.80
A secondary aim of this investigation was to
determine whether self-control skills training
would provide additional cardiovascular risk reduction when added to the lifestyle change program.25 The addition of self-control skills training did not appear to have a beneficial effect on
weight loss, physical fitness, diet, BP, or blood
lipids. The sample size in the current investigation would have required a large effect size to detect significant differences between the treatment
groups, thus increasing the likelihood of type II
error. However, an examination of the treatment
outcomes by treatment group suggests that there
appeared to be little advantage to adding selfcontrol skills training to the lifestyle change program. There are several additional reasons why
the self-control skills training may have failed to
provide additional benefits beyond the lifestyle
change program. The self-control skills training
was designed to help women to maintain adaptive behaviors, override self-defeating impulses,
and interrupt maladaptive behavior patterns. It
is plausible that the structure of the program and
the support from other group members may have
encouraged greater self-control during the intervention for women in both groups. It is common
for compliance problems to contribute to weight
gain and physical deconditioning following,
rather than during, the intervention. Nonetheless,
the women receiving the self-control skills training did not appear to have an advantage for
maintaining their current weight and positive
lifestyle changes. Alternatively, all women, regardless of treatment group, exhibited significant
increases in self-control. It appears that the
lifestyle change intervention without self-control
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skills training was also effective at enhancing selfcontrol skills. These findings are not altogether
surprising, as behavioral modification strategies
are a key component in the LEARN Program.
However, we believed that more intensive selfcontrol skills training would benefit participants
above and beyond those skills emphasized in the
LEARN Program. Finally, perhaps the time devoted to or emphasis placed on self-control in
each session was insufficient to influence intervention outcomes.
The long-term maintenance of weight loss following treatment has been particularly discouraging.81 According to the Institute of Medicine,82
the typical individual who completes a weight
loss program will regain two thirds of the weight
within 1 year and almost all of it within 5 years.
In this investigation, despite the LEARN Program’s emphasis on relapse prevention and
weight maintenance and despite maintaining
self-reported physical activity, women gained
back 63% of their total body weight loss. This
finding underscores the importance of providing
a greater emphasis on weight maintenance and
relapse prevention in lifestyle change programs
to facilitate the maintenance of positive lifestyle
changes.
Although the findings in this investigation suggest an association between lifestyle change and
reduced cardiovascular risk, these conclusions
should be viewed tentatively, and replication is
warranted for several reasons. The number of
participants was modest, and the majority of participants were European American Caucasians
from midwest Ohio. Caution should be taken in
applying our findings to urban populations or
ethnic minorities. Also, in our investigation, maximal oxygen consumption estimations were extrapolated from submaximal exercise test data,
and some error is introduced. However, the
submaximal exercise test’s sensitivity to detect
changes in cardiorespiratory fitness within participants is sufficient and consistent with this investigation’s finding that endurance times during
cardiorespiratory fitness significantly increased
from pretreatment to posttreatment. Although
the women in this investigation reported a number of significant and positive changes in diet, including a 25% decrease in total caloric intake, research suggests that when 3–4-day food records
are evaluated against doubly labeled water, underreporting can range from 10% to 32%.83 Therefore, the self-reported levels and changes in
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dietary intake should be viewed with caution. Finally, because this investigation did not include
an untreated control group, threats to internal validity, such as regression to the mean, cannot be
ruled out. However, numerous studies employing untreated control groups in weight loss interventions have reported insignificant amounts
of weight loss and gain in the untreated control
group by the end of treatment.24,84
The findings in this investigation are significant for a number of reasons. Obesity peaks after
menopause, and being postmenopausal, obese,
and sedentary are independent risk factors for
CVD.1–4 Hormone replacement therapy does not
appear to universally protect women from CHD
events or stroke. 9,85 The lifestyle change intervention in this investigation, through its encouragement of gradual weight loss, increased physical activity, and a progressive decrease in energy
and fat intake through self-selected, permanent,
lifestyle changes, may be a cost-effective treatment for reducing heart disease risk in postmenopausal women.
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